A Note on Hrushovski's Pseudoplanes (Model Theory and Its Applications) by 池田, 宏一郎
TitleA Note on Hrushovski's Pseudoplanes (Model Theory and ItsApplications)
Author(s)池田, 宏一郎




Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University












$\bullet$ $R_{i}(*, *)(i<\omega)$ :
1. .i $<\omega$ ( $\models\forall?,\cdot\forall./\iota(R_{i}(\backslash \tau\cdot., y)arrow R_{i}(y, \backslash \cdot\iota\cdot))$ ;
2. $i$. $<\omega$ ( $\models\forall x\forall y(R_{i}(x, y)arrow\backslash \cdot\iota\cdot\neq y)$ ;
3. $i,$ $\neq jarrow\models\forall x\forall y(\neg(R_{i}(\backslash \cdot r,y)\wedge R_{i}.(x, y)))$
$\bullet$ $L=\{R_{i} : i$. $<\omega\}$ .
$\bullet$ $A,$ $B$ , C.\acute ... $L$
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$(” \mathrm{n})\mathrm{i}\subset \mathrm{u}’(k\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}_{0}$
$(,\ovalbox{\tt\small REJECT}),6$ $\ovalbox{\tt\small REJECT}$
1. $s_{0}=2$ ;
2. .$f_{0}.(. \cdot x,)=..,\frac{1}{\mathrm{e}_{0}}1()\mathrm{g}x$ ;
3. $hj0=1\mathrm{n}\mathrm{i}\mathrm{n}\{f_{\backslash }’\cdot$. $<\omega:.f_{()}.(k)>2\}$ ;
‘$\cdot$4. $s_{71.+1}$ :
$-\llcorner\sigma_{i+1}.\underline{\prime}2>s_{i;}$
- $A$ . $\text{ }$ $|A|\leq 2k_{n},$ $\delta_{f\iota}(A)>.f_{71}.(|A|)\Rightarrow\delta_{\tau\iota}(A)>$
. $f_{7l}.(| \lrcorner 4|)+.\frac{4k_{n}}{\backslash \mathrm{s}_{\gamma 1.+1}}$ . (( \mbox{\boldmath $\delta$}7 (A) $=|A|-. \sum_{j=0}^{r\iota}.\frac{1}{\mathrm{q},-.j}|R_{1}^{\mathrm{z}4}.\cdot|$ );
’5. .$f_{71.+1}(’\iota\backslash \cdot)=\{$
. $f_{n}(\backslash \tau")$ $(x\leq k_{n})$
$\frac{1}{\sim^{\mathrm{q}}r}.,$
.
$1_{0)}. \mathrm{g}\frac{\mathrm{t}8’,}{f_{i_{ll}}’}.+f_{l1}\backslash \cdot(k_{n})$ $(k_{n}\leq i\iota\cdot.)$
$()..f_{\dot{\acute{\tau}}j_{7\prime+1}}.=111\mathrm{i}\mathrm{n}\{k$. $<\omega:.f_{n}.(k.)>\uparrow\iota+2\}$
$.f$ : $\mathrm{N}arrow \mathrm{R}$ :
.$f\cdot(\backslash \cdot\iota:)=\{$
. $f_{0}.(.\cdot\iota:)$ $(0\leq\backslash ’\iota:\leq k_{0}’.)$
.$f_{1}.\cdot(.\cdot\iota\cdot)$ $(k_{0}<x\leq k_{1})$
$\backslash f_{2}.(x)$ $(k_{1}<x\leq k_{2}.)$
A. $B$ $L$
$\bullet\delta_{i}(A)=_{r1\mathrm{e}\mathrm{f}}.|.\prime 4|-.\sum_{j=0\prime}^{i}|R_{j}^{44},.|{}^{\mathrm{t}}i_{j}\underline{1}$ .
$\bullet\delta(.44. )=_{\epsilon \mathrm{I}\epsilon 1}..\cdot 1\mathrm{i}_{1}\mathrm{r},1\delta_{i}(A)iarrow\backslash _{\mathrm{C}^{1}}\cdot$
$\bullet\delta$ ( $A\prime \mathrm{A}$. /B)=,l f $(\mathfrak{f}(AB)-\delta(B)$ .
$A\subset B$




1(i) $\ovalbox{\tt\small REJECT} \mathrm{C}B\mathrm{C}\ovalbox{\tt\small REJECT}arrow K$ $A\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$ $A\ovalbox{\tt\small REJECT} B$ .
(ii) $Aarrow K$ $\emptyset$ $\ovalbox{\tt\small REJECT} A$
(iii) $\ovalbox{\tt\small REJECT}_{)}B(Carrow K$ $A\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$ $\ovalbox{\tt\small REJECT}\cap B\ovalbox{\tt\small REJECT} C$ .
2 $.f\cdot$ ?h :
1. .$f$
. [ $j$
2. $k_{n}<x\leq k_{n+1}$ .$f’. \cdot(\alpha,\cdot)=\frac{1}{\mathrm{L}\mathrm{q}_{n^{\mathrm{A}}}}..$. ;
3. $|A.|\leq 2k_{n}$ $\delta_{7}$ $(A)>.f_{l}.,(|A|)$ \mbox{\boldmath $\delta$}(A) $>.f(|A|)$ .
2 $K$-generic
$L$ $I\acute{\iota}$ :
$I.\acute{\mathrm{i}}=_{\mathrm{d}\mathrm{e}\mathrm{f}}$ { $J4$. : $B\subset A$ \mbox{\boldmath $\delta$}(B) $>.f\cdot(|B|)$ }.
$A,$ $B,$ $C$ $A=B\cap C$ $L$ . $B$ $(^{\tau},$,
$A$ free amalgam ( $B \bigotimes_{-}.{}_{A}C$ ) $L$ :
(i) $|B\hat{\mathrm{c}..\triangleleft}_{A}G,’|’..=B\cup C$ ;
(ii) $R^{B{}_{A}C}\{\overline{\cross})=\vee R^{B}.\cup R^{C}$ .
$3(\mathrm{A}\mathrm{l}\mathrm{n}\mathrm{a}\mathrm{l}\mathrm{g}\mathrm{a}\mathrm{n}\mathrm{u}\mathrm{a}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{l}\mathrm{l})$ $\mathit{4}^{J\{}\leq \mathcal{B}\in I\acute{\mathrm{i}},$ $A\leq(’,.\cdot\in l\mathrm{i}’,$ $D=B\theta_{-}^{-}l_{A}(^{-r}.’$
$B\leq D,$ $C\leq D,$ $D\in K$ .
$B\leq D,$ $C\leq D$ $D\in K$ . $|\mathrm{C}^{\mathrm{Y}},||\leq|B|$









$D\in I\acute{\mathrm{i}}$ . $\blacksquare$
$L$ $\Lambda/\mathit{1}$ $I.\mathrm{i}- \mathrm{g}\mathrm{e}\mathrm{n}^{-}\mathrm{e}1^{\cdot}\mathrm{i}\mathrm{c}$ :
.1. A,fi $i$
2. A( ) $\subset M$ $A\in K$ ;
3. $A\leq_{-}B\in K$ $A\leq M$ $B\cong B’\leq M$ B’
4 4 t : $.\prime 4$ $\phi(_{\sim}.\overline{\iota^{\tau}\backslash _{.}})\in L$
$\phi(.\cdot- \mathrm{i}’)$ A’( ) $\cong A$ , 2’
$M$ $l\dot{\acute{\mathrm{i}}}$-generic ( 1 $M$ )
5 $\lambda I$
$A(\subset M)$ $p$ $fi/$[
$.- \mathfrak{l}’$
. $\leq M$ .$\backslash$. $N$ \mbox{\boldmath $\omega$} $l\mathrm{V}$
$\ovalbox{\tt\small REJECT}$
$\mathrm{t}1^{\mathrm{J}}((’.\cdot)=\mathrm{t}1)(.\cdot 4)$ (: $\subset l\mathrm{V}$ ,\sigma (A) $=$ (:
$\mathrm{f}^{s}.1C^{\Delta},.111\mathrm{e}_{-}1.1\mathrm{t}\mathrm{a}\mathrm{r}\mathrm{y}$ llla].J \sigma $l\mathrm{V}$ $\sigma(p)$ $l\mathrm{V}$
$D$ $C,.D\leq l\mathrm{V}$ $.\uparrow.\mathrm{g}.-$ 1’ $\lambda,I$
$\mathrm{t}\supset\circ\cdot \mathrm{e}\mathrm{n}\mathrm{e}\mathrm{r}\mathrm{i}\mathrm{c}$
AB $M,$ $\mathit{4}^{-}.\cdot 1\prime B\cong \mathrm{C}’,\backslash D$’
$z^{\backslash }$
$B\subset i1^{J},f$
: $\tau(AB)=(’,..\cdot.D$ elementary rnap $\tau$ : $Marrow N$
: $L$. {.cp $i(^{--}$l $.\cdot\overline{\iota}\backslash \iota\cdot,/i):.i<\omega^{1}$ } $\backslash ^{\backslash }\cdot$. $1\overline{\mathit{3}}\mathrm{a}.\mathrm{c}.\mathrm{k}^{r}-$
$\dot{\epsilon}\mathrm{t}.1\iota \mathrm{e}.1$-forth $(l\mathrm{i}_{i}’)_{i<\omega}..,$ $(F_{i}^{\prime^{1}}.)j.<\omega$ :
(i) $\wedge\cdot 4B=\Gamma_{0}\sqrt\lrcorner\leq]_{-\acute{/}1}^{-\prime}$. $\leq E_{\sim}^{1}.,$ $\leq\ldots\leq fi/\mathit{1}_{\mathrm{i}}$
(ii) $M=\cup f_{ij}^{r^{\urcorner}}.$.
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(iii) $CD=F_{0}^{\urcorner}\leq F_{1}\leq F_{2}\leq\ldots\leq N$ ;
(iv) $E_{i}E_{i+1}\cong F_{i}F_{i+1}$ ;
(v) $i\mathrm{B}_{\grave{\grave{1}}}$ $j\leq.i$. $\phi j(.\cdot\overline{\lambda\cdot.}, \overline{d})\in L(l_{i}^{\urcorner}’)$
$F_{i+1}$ .,
$\lambda’$[ $(a_{i})_{i<\omega}$





$.i$ : j\leq H \phi j $($ ‘\acute -\iota ., $\overline{d})\in L(\Gamma_{i}\sqrt)$ 1V
( ) $F_{i}^{1}$ $F_{i+1}$
$\mathrm{A}l$ generic. $E_{i+1}.\leq\Lambda \mathit{4}^{\cdot},$ $E_{i+1}^{l}E_{j}$. $\cong F_{i+1}^{r}.F_{i}^{\urcorner}$
$E_{i+1}$ $M$
$\mathrm{f}\mathrm{l}I’=\bigcup_{:}\Gamma_{i}\sqrt$ $M\cong \mathrm{A}f’\prec l\mathrm{V}$ . \mbox{\boldmath $\tau$}(’.1B) $=(lD$ $i1/$[
$N$ elementary Inap\mbox{\boldmath $\tau$}
$p$
$\mathrm{A}\prime f$ $B$ $M$ saturated. $\blacksquare$
6Th(M) small.
3 weight
$d_{M(}J4$ ) $= \inf${ $\delta(B)$ : $A\subset B$ C $\lambda I$ }
$A\downarrow cB$ :
(i) ($\mathit{1}(A/BC)=d(A/C)$ ;
$(\mathrm{i}\dot{\iota}.)\mathrm{c}1(AC)\cap \mathrm{c}1(BC)\subset \mathrm{c}1(’C\grave{)}$ .
. $*\downarrow_{*}^{0}*$ :
(i)
(ii) $:.\cdot 4\downarrow_{C}^{l\mathrm{J}}$. $B$ $B\downarrow^{0_{C^{1}}}A$ .
(iii) : $J4\downarrow^{0_{C}}$. $B,$ $A\downarrow^{0_{CB}}D$ $A\downarrow^{0_{\mathrm{C}’}}BD$ .
( $\mathrm{i}\mathrm{v}\underline{)}\backslash \sim$ : $\overline{C\mathit{1}}$ , $A,$ $B$ $\overline{c\iota}’\downarrow^{0},1$
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( ) : $\overline{c\iota}$ , $A$ $\downarrow^{0}B$ $A$ $\dot{1}\mathrm{J}\mathrm{i}\mathrm{T}’\ovalbox{\tt\small REJECT}$ $B\subset A$
(vi) : $\overline{a}\downarrow^{0}A$ B\Leftrightarrow -b\in B $\overline{(J},$ $\downarrow_{A}^{()}\overline{b}$ .
(vii) $\mathrm{I}\mathrm{n}\mathrm{d}\mathrm{e}.1.\supset$el.lclence $\mathrm{T}\mathrm{h}\mathrm{e}_{-}.()\mathrm{r}\mathrm{e}1^{\cdot}1.1$ : $\lambda f$ { $\overline{c.}\overline{\iota}\downarrow^{0}M$ $\overline{b},\overline{x}.\downarrow^{0_{M}}\overline{a},\overline{\mathrm{c}/}\downarrow^{0_{M}}\overline{b}$




(ii) $T^{1}$ ( )
8 $\mathrm{w}\mathrm{t}(T.)=\infty$ .
$a,$ $\mathrm{r}\iota_{i}(.j$. $<\omega)$ $M$ :
$\bullet\{c\iota\}\cup\{a_{()}, a_{1}, \ldots\}\leq M$ ;
$\bullet R_{i}(.\cdot.\cdot\iota^{\mathrm{v}}., y)$ { $.\cdot x,$ y}=- $\{a, a_{i}.\}$ .
$\delta(.a/a_{0}, a_{1}, \ldots)=1-\sum_{j=0}^{\prime \mathrm{x}\prime}\frac{1}{\backslash \dot{.}\mathrm{h}j}.\geq 1-.\sum_{j=\mathrm{t})}^{1}\frac{1}{2^{j}}>0’\lambda’$
al... $\leq aa_{0}a_{1}\ldots\leq M$ \downarrow {ai}i $<\iota v$ . $\mathrm{w}\mathrm{t}(a)=\infty$ . $\blacksquare$
$[1]\mathrm{R}\mathrm{e}\mathrm{r}11\mathrm{h}\mathrm{a}1^{\backslash }\mathrm{d}$ I-Ierwig, $1N’ \mathrm{e}.\mathrm{i}\mathrm{g}\mathrm{h}\mathrm{t}$ omega in stable theories with few types,
$.\mathrm{J}\mathrm{e})1\mathrm{l}\mathrm{r}\mathrm{l}\cdot \mathrm{l}.\mathrm{d},1()\{-$
. $\mathrm{S}\mathrm{y}_{111\mathrm{b}\mathrm{t})}1\mathrm{i}\mathrm{c}$ Logic, $\mathrm{v}\mathrm{o}\mathrm{l}.60,$ $.3.53-37.\cdot 3,$ $\mathrm{J}^{(}.\mathrm{J}^{(})_{()}^{\ulcorner}$
$[^{}.\mathrm{J}]\mathrm{E}\mathrm{h}\iota\iota \mathrm{d}\mathrm{H}\mathrm{r}\iota\iota \mathrm{s}\mathrm{h}\mathrm{o}\mathrm{v}\mathrm{s}\mathrm{k}’\mathrm{i}.\iota.\mathrm{S}\mathrm{i}_{1\mathrm{I}1}\mathrm{I}^{y}\prime 1\mathrm{i}\mathrm{c}\mathrm{i}\mathrm{t}\mathrm{y}$ alld the $]_{\lrcorner}$
.
$\mathrm{a}\mathrm{S}\mathrm{C}^{\cdot}\mathrm{d}\cdot \mathrm{r}\mathrm{g}_{1\mathrm{t})1_{\sim}\mathrm{t}}.1^{)}\dot{\prime}1^{)\mathrm{r}\mathrm{e}}1$ ) $1^{\cdot}\mathrm{i}\mathrm{n}\mathrm{t},$ $1.9^{(\mathrm{J}7}$
$[3]\Gamma^{-\mathrm{I}}1^{\cdot}\mathrm{a}1!\mathrm{k}$ $()$ . $1\mathrm{V}\mathrm{a}\mathrm{g}\mathrm{n}(_{-}^{-\backslash }.1^{\cdot}$ , Siniple Tlleol.ies., Kluwer Academic Publishers, 2000
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